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Introduction 
Due to rapid growth of population, demand for 
potable water is ever increasing. Not only the common 
people, the industries also consume a considerable 
amount of water. Particularly in the urban areas whose 
growth is rapid, dense population and industrial clusters 
generally draw a huge amount of potable water. 
At present there are two types of water source, from 
which potable water is drawn. Those are, surface water 
source and ground water source. Water from ground 
sources is readily available, hence the water works needs 
less capital cost. Treatment procedure is also simple and 
less capital intensive. But the amount of ground water is 
not unlimited, particularly it is extremely difficult to 
supply enough ground water in a large urban 
agglomeration. Morever, due to some geological reasons 
and imbalance between recharge and withdrawal of 
groundwater due to i�tensive crop ccltivation, arsenic 
contamination plays havoc with a large population, 
especially in the eastern part of our country. 
Due to these reasons, surface water is getting 
importance to combat the need-for potable water. But 
the supply of potable water from a surface source is 
capital intensive, because collection and treatment of 
surface water need various units of water transport and 
treatment. 
Not only the cost of construction, operation and 
maintenance also needs a considerable amount of 
monitory investment. In most of the surface water 
treatment plants, besides the personnel expenditure, 
energy cost pervades most of the O & M budget Cost 
of chemicals, i.e., flocculants and disinfectants, trails 
behind the energy cost. Energy cost, which can be 
primarily governed at the time of planning, is difficult 
to reduce except by the proper operational management. 
But the cost of chemical, particularly flocculants, can be 
reduced to some extent by taking some technical 
surveillance over the O & M procedures of water 
treatment. These types of surveillance;: are being practiced 
at Garden Reach water Works, Phase-II, and immediate 
benefits are obtained. 
Plant Description 
Garden Reach Water Works (Phase-II) with a capacity 
of 60 MGD, is the biggest water treatment plant within 
India commissioned at the beginning of second 
millenium. This plant is for meeting the potable water 
demand for a population of 30.43 lakhs (year 2015) for 
the area extending from Baghajatin area of KMC in the 
East to Pujali in the West, Garden Reach unit of KMC 
in the North to Maheshtala municipality and South 
Suburban unit of KMC in the South. 
Though the capacity of this plant is 60 MGD, due to 
the presence of similar plant (Garden Reach Water 
Works, Phase - I) adjacent to this, and lesser need of 
potable water at present, amount of water treated varies 
from 20 MGD to 52 MGD according to the demand. 
Therefore, it is obvious that the plant is running 
intermittently and generally in two shifts. But most of 
the time, this plant is running overloaded by 12% to 
16%. 
GRWW (Phase-II) is a treatment plant with Rapid 
Sand Filtration system, for which flocculation is an 
essential pre-treatment process. The raw water comes 
from the river Hoogly through a GRP pipe within the 
plant. At first. chlorine is injected into the raw water 
followed by the alum dosing. Then the raw water goes 
through flash mixer, clariflocculator and filter beds 
successively. After that, again chlorine is injected into 
the treated water as disinfectant and to get residual 
chlorine at the far end of water distribution network. 
Cutting the Expenditure 
From the very beginning, after the commissioning 
of Garden Reach Water Works (Phase-II) with a capacity 
of 60 MGD, the necessity �o cut the cost of operation 
and maintenance in every respect was being felt. For 
that purpose, the primary attempt has been taken to 
reduce the cost of flocculants, which is the concern of 
this paper. The optimization technique adopted here is 
being applied only from tht: field experience and the 
�ay the plant behaves in accordance with the 
characteristics of incoming raw water. 
Methodology 
In this water treatment plant, chemical coagulation 
is required as a pre-treatment prior to the filtration. 
Coagulation is a two-step process involving 
destabilization followed by particle transport to promote 
collisions between the destabilized particles .. 
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